Older colorectal cancer patients are significantly less likely than younger patients to receive guideline-recommended adjuvant chemotherapy. Previous research has indicated that patient refusal of treatment is a contributing factor. This study aimed to identify potential barriers to adjuvant chemotherapy use in older patients by examining the associations between patient age, factors influencing chemotherapy treatment decisions, and preferences for information and decision-making involvement. Patients and methods: Sixty-eight patients who underwent surgery for colorectal cancer in Sydney, Australia, within the previous 24 months completed a self-administered survey. Results: Fear of dying, health status, age, quality of life, and understanding treatment procedures and effects were significantly more important to older patients (aged 65 years) than younger patients in deciding whether to accept chemotherapy (all P , 0.05). Reducing the risk of cancer returning and physician trust were important factors for all patients. Practical barriers such as traveling for treatment and cost were rated lowest. Older patients preferred less information and involvement in treatment decision making than younger patients. However, 60% of the older group wanted detailed information about chemotherapy, and 83% wanted some involvement in decision making. Those preferring less information and involvement still rated many factors as important in their decision making, including understanding treatment procedures and effects. Conclusion: A range of factors appears to influence patients' chemotherapy decision making, including, but not limited to, survival benefits and treatment toxicity. For older patients, balancing the risks and benefits of treatment may be made more complex by the impact of emotional motivators, greater health concerns, and conflicts between their need for understanding and their information and decision-making preferences. Through greater understanding of perceived barriers to treatment and unique motivators for treatment choice, physicians may be better able to support older patients to make informed decisions about their care.
Introduction
Colorectal cancer (CRC) is the second most commonly diagnosed cancer in Australia, with those aged over 65 years accounting for two-thirds of all cases.
1 Current clinical practice guidelines for CRC state that advanced age alone should not be used to exclude patients from being offered effective treatment. 2 For fit older patients, adjuvant chemotherapy appears to achieve similar survival benefits with no greater toxicity than for younger patients. 3, 4 However, older patients are significantly less likely to be referred for and receive guideline-recommended adjuvant chemotherapy, even after adjusting for age-related factors such as comorbidity. [5] [6] [7] While patient age is reported 
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Jorgensen et al to be a strong influence of both surgeons' and oncologists' recommendations for chemotherapy, [8] [9] [10] patient-based factors also appear to contribute to differences in treatment rates. A proportion of patients refuse adjuvant chemotherapy, and these patients are significantly more likely to be older than those who accept treatment. 5, 11, 12 Patients' preferences for chemotherapy in CRC have previously been examined by determining the amount of life cancer patients are willing to forgo to avoid treatment, 13 the survival benef it needed to make chemotherapy worthwhile, 14 and the recurrence rate at which patients will change their preference from surgery alone to surgery plus chemoradiation. 15 Although the strength of patients' preferences has been explored, less is known about the processes that influence these preferences. Treatment-related determinants (eg, treatment benefits and toxicities) and patient characteristics appear to only partially explain cancer patients' preferences for adjuvant chemotherapy. 16 Patient age is not a consistent predictor of preferences, 16 ,17 yet the higher rate of treatment refusal in older cancer patients implies age differences in treatment decision making. As treatment decisions are often made in the highly stressful period following cancer diagnosis, cognitive and affective determinants such as fear have been suggested as possible predictors. 16 A range of other factors that may influence patients' chemotherapy decisions has also been proposed, for example, physician opinion, family support, and quality of life (QOL). Such factors have been explored in a qualitative study of older patients with breast cancer 18 and a survey of older patients with colon cancer. 19 However, these studies involved only patients aged 65 years and over, making it difficult to determine whether the reported factors actually distinguish the decision-making processes of older patients from younger patients. Other research involving cancer patients of all ages 20, 21 does not focus on determining age differences in treatment decision making. Greater understanding of factors that uniquely affect older patients' decisions to undergo treatment is needed to ensure optimal treatment and outcomes.
Preferences for information and decision making might also affect patients' decisions to accept treatment. Older patients appear to be at greater risk of being inadequately informed about their cancer and treatment, as they generally prefer to receive less information and to be less actively involved in making treatment decisions than younger patients. 22, 23 Physicians may also underestimate the absolute numbers of older patients who prefer to be fully informed and involved in decision making, as patient age is often reported solely as a predictor of preferences. 21, 24 In a study of CRC patients aged over 70 years, about half preferred an active or collaborative role in treatment decision making. 25 It has also been suggested that older people want specific information about treatment and side effects. 26 To create a more complete picture of older patients' decision making, age differences in specific chemotherapy preferences and their relationship to other influencing factors should be determined.
Thus, the aim of this study was to identify potential barriers to adjuvant chemotherapy use in older patients by examining the associations between patient age, factors influencing chemotherapy treatment decisions, and preferences for information and involvement in treatment decision making.
Materials and methods Participants
Participants were recruited from a single tertiary referral hospital in Sydney, Australia. Patients aged over 18 years who had been admitted for CRC surgery within the previous 24 months were invited to participate either during their hospital stay or during a follow-up appointment with their surgeon. Eligible patients had sufficient English skills to participate, did not have cognitive impairment, and were not currently receiving chemotherapy. A surgical team member provided the researchers with the details of patients who gave their consent to be approached. Patients were given written information and the survey to complete in their own time. Those who received the survey during a follow-up appointment were provided with a reply-paid envelope, and nonresponders were contacted at 2 weeks and 4 weeks. The study was approved by the Sydney South West Area Health Service Ethics Review Committee.
survey instrument
A self-administered survey was developed to determine CRC patients' views on factors influencing chemotherapy treatment decisions, preferences for treatment information, and preferences for involvement in treatment decision making.
Using a 10 cm visual analog scale, participants were asked to rate how important various factors were (or would be) when deciding about chemotherapy treatment. The list of factors was based on a literature review and included items about survival, health impacts, opinion of others, practical barriers (eg, cost), and cognitive/affective aspects (eg, fear). Information preferences were measured using a modified version of the validated Cassileth Information Styles Questionnaire. 27 Participants were asked to choose a statement that best described their general attitude toward information regarding their illness, as 
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Age differences in chemotherapy decision making well as specific preferences for chemotherapy information, such as side effects, treatment progress, and effectiveness in other patients. Decision-making preferences were measured using the Degner and Sloan scale, 28 where participants can choose between five decision-making styles. Participant characteristics (eg, age, sex, education, and comorbidity) were also obtained.
Data analysis
For the purposes of this analysis, participants were divided into "younger" (,65 years) and "older" (65 years). The age of 65 years was selected to divide the sample because (1) the median age of the sample was 66 years, and (2) this cut-off is frequently used to define older age.
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Factors influencing chemotherapy treatment decisions
A score for each factor was produced by measuring the distance from the lowest anchor point to the point that the participant marked on the scale, to the nearest half centimeter. To determine whether the importance of each factor differed significantly by age, mean scores for the older group were compared with mean scores for the younger group, using independent-samples t-tests. Mann-Whitney rank sum tests were also performed to determine whether any skewing to the high end of the scale affected these results. Because treatment preferences appear to become more favorable after the decision has been made to proceed with adjuvant chemotherapy, 30 multiple regression was used to assess whether any age differences in the importance of factors remained significant after adjusting for received or planned adjuvant chemotherapy.
Mean scores were also used to rank the overall importance of factors in chemotherapy decision making. Factors were tabulated by highest to lowest importance for the older age group. As a measure of complexity of decision making, the mean number of factors that participants rated as "important" was calculated. Factors with a rating over 5 were considered "important," as this was the midpoint value of the visual analog scale ("not at all important" to "very important").
Preferences for information and involvement in decision making
χ² tests were used to examine age differences in information and decision-making preferences. Participants could select from four possible responses for their preferences for general information about illness. The proportions of older and younger participants who preferred as much information as possible about their illness were compared. Eight questions assessed specific preferences for chemotherapy information. The difference in the proportions of younger and older participants who reported that they "needed" or "wanted" all detailed chemotherapy information was examined. There were five options for preferred level of involvement in treatment decision making. The proportions of older and younger participants preferring active or collaborative decision-making roles were compared. 28 
Associations between preferences and factors influencing decisions
Specific associations between information and decisionmaking preferences and factors influencing decisions were examined. To determine whether those who preferred minimal treatment information felt that understanding was still important in their decision making, the mean of the two factors about understanding ("understanding what is going to happen during treatment" and "understanding the benefits and side effects") was calculated for all participants. A t-test was used to compare these mean scores between those who preferred not to have detailed information about chemotherapy and those who did.
To determine whether those who preferred less involvement in decision making still considered a range of factors when making treatment decisions, the mean number of factors rated as "important" (mean score .5 on a 10-point visual analog scale) was compared between those who preferred a passive role and those who preferred an active/collaborative role, using a t-test.
Results
Of 75 patients with CRC who consented to participate in the study, 68 returned the survey (91%). The participants ranged in age from 25 years to 82 years, with a mean age of 64 years. More participants were male and most spoke English at home (see Table 1 for further details). Nonparticipants did not differ significantly from participants for any of the characteristics listed in Table 1 , though nonparticipants were slightly older (67 years versus 64 years).
Factors influencing chemotherapy treatment decisions
Six factors were significantly more important to older patients than younger patients in deciding whether to have chemotherapy: "fear of dying from cancer" (t[66] = 7.07; P , 0.001), "how unwell I am to start with" (t[66] = 3.87; P , 0.001), for received or planned chemotherapy, all of these factors remained significant except for "how old I am" (P = 0.07).
"Reducing the risk of the cancer coming back" was the most highly rated item, on average, for both older and younger groups (see Table 2 ). "Having a doctor whose expertise I trust" and "having a doctor whom I feel comfortable asking questions of " both rated very highly. Another factor rated highly by both groups was "returning to my normal QOL after treatment." Factors of lowest importance were also comparable between age groups. Traveling for treatment and treatment cost and duration were rated low by both older and younger patients, and "avoiding side effects" and "the opinion of my family" were also of low importance.
On average, both groups rated nearly all of the 22 factors as "important" in chemotherapy decision making (ie, mean score .5 on a 10-point visual analog scale). The older group rated more factors as "important" (mean [standard deviation {SD}] = 18.1 [3.1] ) than the younger group (mean [SD] = 16.7 [3.6] ) and had a slightly higher mean score for the importance of all factors (8.0 versus 7.4), but these differences were not significant.
Preferences for information and involvement in decision making
Fifty percent of older participants preferred to have as much information as possible about their illness, compared with 76% 
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Age differences in chemotherapy decision making of younger participants (χ 2 [1] = 4.75, P = 0.03). However, the majority of the older group reported wanting or needing as much detailed information about chemotherapy as possible (60%), and this proportion was not significantly different from the younger group (76%) (χ 2 [1] = 1.93, P = 0.17). Most patients from both the older and younger groups had a preference for some degree of involvement in decision making (83% and 91%, respectively); no one expressed a preference for sole decision making. Although a greater proportion of younger participants preferred an active/collaborative role than older participants, this difference was not significant (χ 2 [1] = 2.37, P = 0.12). These results are summarized in Table 3 .
Associations between preferences and factors influencing decisions
Participants who preferred to have detailed information about chemotherapy rated the understanding of treatment procedures and their effects as significantly more important in their decision making than those who preferred not to have detailed information (mean [SD] = 9.1 [0.9] versus 8.2 [1.7] , P = 0.04). However, the high mean score (8.2) for those preferring not to have detailed information indicates that understanding treatment procedures and effects was still important for these participants.
Those who expressed a preference for involvement in decision making rated significantly more factors as "important" than those who preferred to leave all decisions about treatment to the doctor (mean [SD] = 17.8 [3.2] versus 14.9 [3.4] , P = 0.01). Although a significant difference, participants preferring to leave all decisions to the doctor still rated a mean 15 of 22 factors as "important" in their decision making.
Discussion
In this study, fear of dying, health status, age, QOL, and understanding treatment and its benefits and side effects were significantly more important to older patients than younger patients in deciding whether to accept chemotherapy. Reducing cancer recurrence and physician trust were highly important to both age groups, and practical barriers such as travel and cost were of low importance. Older patients preferred less information and less involvement in treatment decision making than younger patients. However, 60% of the older group still wanted detailed information about chemotherapy, and 83% wanted some degree of involvement in treatment decision making. Those preferring less information and less involvement in decision making still rated many factors as important in their decision making, including understanding treatment procedures and effects.
Much of the literature that investigates patient preferences for chemotherapy focuses on weighing survival benefit against treatment toxicity.
31 That these preferences are difficult to predict on the basis of patient or treatment characteristics implies that other factors may influence patients' decisions to accept treatment. 16 In our study, fear of dying was significantly more important to older patients than younger patients in deciding whether to have chemotherapy. Fear has been noted in other studies as both a barrier to adjuvant chemotherapy use 20 and a factor involved in decision making generally. 32 Although fear of death is typically reported to decrease with age, 33 the greater fear of dying from cancer for older people in this study could stem from a historical belief that no treatment will work against cancer. This is a major concern, as those with higher levels of fear are more 
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Jorgensen et al likely to avoid cancer information 34 that could actually help to dispel negative expectations about chemotherapy use and cancer survival.
Attitudes toward aging may be another cognitive/ affective factor influencing treatment decisions. In our study, age was significantly more important in chemotherapy decision making for older patients than younger patients. Older physicians also appear to place greater importance on patient age than younger physicians. 8, 10 Although age alone may be an important consideration for the oldest old, even those aged 80-84 years can experience treatment-associated survival benefit, 35 and current evidence supports the safety of adjuvant chemotherapy in fit older patients. 4 Attitudes toward older age and treatment may change with the aging of the "baby boomer" generation, as this group appears to have high expectations for their health, longevity, and care. 36 Until such a time, ensuring that both patients and physicians are aware of current research on the effectiveness of adjuvant chemotherapy for older adults could help to reduce the impact of attitudes on treatment receipt.
Practical barriers such as cost, duration, and traveling for treatment were factors of low importance for both older and younger participants in our study. Cost and travel were also factors that least influenced chemotherapy decisions in a previous survey of older patients with colon cancer. 19 However, in a self-reported practice survey, traveling a long distance for adjuvant chemotherapy was the factor that most decreased the likelihood that surgeons would refer an older patient compared with a younger patient. 8 Physician and patient views frequently differ in many aspects of treatment decision making. 13, 19, 25 As emotional motivators appear to play a large role in patient preferences, and practical considerations such a small one, the question then arises whether patients are best placed to make difficult treatment decisions at such a highly stressful time. On the other hand, physicians may also make decisions based on their own attitudes, under the pressure of a finite health system where the benefits to older patients are much less clearly defined. Given the expected rise in the number of cancer cases due to population aging, these motivational and economic considerations deserve substantial attention.
Many of the other findings in this study are comparable to those of previous research in treatment decision making. Trust in the physician and physician recommendation, rated highly by the participants in our study, are often reported as important factors influencing treatment decisions. 19, 21 Reducing recurrence and increasing survival are the benefits against which risks are commonly weighed in patient preference studies, and these were factors that both age groups rated highly in our study. Function preservation and maintenance of QOL represent major goals for an increasing proportion of older patients. 37 In our study, QOL and health status were indeed factors that older patients considered more important in their decision making than younger patients. Comorbid health status is similarly a key consideration in the treatment decisions of physicians. [8] [9] [10] Although emerging evidence suggests that adjuvant chemotherapy does not substantially alter the QOL of older patients 38 and can provide a significant survival benefit in some chronic conditions, 39 further research is needed if QOL and comorbidity are to cease being barriers to treatment.
The preferences of older patients for information and involvement in decision making may also create a barrier to adjuvant chemotherapy use. Older patients are generally reported to prefer less information than younger patients and to prefer a more passive role in treatment decision making. 22, 23 This was the case in our study, with 40% not wanting detailed information about chemotherapy and 17% wanting to leave all treatment decisions to the doctor. However, older patients were actually significantly more likely than younger patients to report that both understanding treatment procedures and understanding treatment benefits and side effects were important factors in decision making. In addition, those participants preferring not to be involved in decision making still rated 15 of 22 factors as important considerations. Similar paradoxes have been reported elsewhere, 24, 26 and may help to explain why physicians have difficulty predicting patient preferences. 25 It has been suggested that patients seek to understand the rationale behind doctors' recommendations rather than to make decisions themselves. 40 Given that older patients have greater difficulty understanding and remembering the information they receive 24, 41 and may not feel comfortable asking questions of their physicians, 23 the responsibility for ensuring that all patients are adequately informed and involved likely lies with physicians. Decision aids may be useful in increasing understanding, even where patients prefer a passive role in treatment decision making. 42 This was a relatively small single-site study, and the results should be interpreted with caution. None of the participants in our study refused chemotherapy, and therefore insights into actual barriers for this population could not be explored. Nevertheless, the results largely match previous findings about the decision-making processes of older adults and further illuminate specific age differences in CRC patients' treatment decisions. 
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Conclusion
A range of factors appears to influence patients' chemotherapy decision making, including, but not limited to, survival benefits and treatment toxicity. For older patients, balancing the risks and benefits of treatment may be made more complex by the impact of emotional motivators, greater health concerns, and conflicts between their need for understanding and their preferences for information and involvement in decision making. The variability in perceived barriers to treatment and preferences for information and involvement demonstrates the need for explicit and individualized assessment of both of these areas. Without formal assessment, physicians might assume that older patients would not travel for adjuvant chemotherapy or that they do not want information on their prognosis and treatment. Through greater understanding of perceived barriers to treatment and unique motivators for treatment choice, older patients may be better supported to make fully informed decisions about their care.
